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ABSTRACT 

Leasing  and  seismic  activities  in  the  Commonwealth  in  1971  were  at 
an  all  time  high.  An  average  of  3 seismic  crews  were  continually  busy 
in  Pennsylvania  during  the  year.  Seismic  surveys  were  made  in  30  of 
the  67  counties  in  the  Commonwealth.  Oil  and  gas  well  drilling  de- 
creased from  that  of  1970  as  well  as  oil  and  gas  production.  While  oil 
reserves  decreased  gas  reserves  increased  over  those  of  1970. 

The  total  number  of  highlight  wells  increased  from  65  reported  in 

1970  to  78  in  1971.  The  most  active  gas  area  was  Indiana  County  with 
99  new  wells,  down  20  wells  from  1970.  Again  Venango  and  Warren 
Counties  were  the  most  active  oil  areas  with  142  and  144  wells  drilled 
respectively. 

Pennsylvania  Grade  oil  production  amounted  to  3,733,000  barrels 
while  production  of  Corning  Grade  crude  was  65,000  barrels  or  the 
same  as  in  1970.  Shallow  gas  production  increased  2 percent  to  63,584 
MMcf  but  deep  gas  decreased  15  percent  to  12,867  MMcf.  Gas  storage 
capacity  increased  to  752,698  MMcf,  and  stored  gas  reserves  increased 
5 percent  to  615,807  MMcf. 

Other  wells  completed,  including  service,  gas  storage  and  old  well 
workovers  increased  18  percent  in  1971.  Total  of  all  wells  reported  in 

1971  was  down  by  33  wells,  or  3 percent  below  1970. 

Of  the  641  primary  wells  reported,  22  were  exploratory  and  619  de- 
velopment. This  is  a 46  percent  decrease  in  exploratory  wells  and  a 
10  percent  decrease  in  development  wells  from  1970.  Exploratory 
completions  were  18  percent  successful  and  development  comple- 
tions 95  percent  successful,  a decrease  of  69  percent  and  4 percent 
respectively. 

Exploratory  footage  was  down  37  percent  and  development  footage 
13  percent  from  1970.  The  average  depth  of  all  wells  was  1845  feet, 
146  feet  shallower  than  in  1970. 

Secondary  and  tertiary  recovery  projects  remained  active.  The  Mara- 
flood  pilot  project  in  the  Bradford  field  was  expanded  to  45  acres 
and  the  Goodwill  Hill  project  of  Warren  County,  covering  10  acres, 
is  in  operation.  A third  Maraflood  in  the  Petroleum  Center  field,  Ven- 
ango County,  is  being  developed.  Several  exhaust  gas  drive  projects 
are  operating  in  the  Commonwealth. 
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OIL  AND  GAS  DEVELOPMENTS  IN  1971 


Oil  and  gas  base  maps  are  now  available  for  most  of  western  Penn- 
sylvania. Regional  correlation  sections  of  the  surface  to  Middle 
Devonian  and  new  oil  and  gas  pipeline  maps  are  now  available.  Tully 
to  Queenston  regional  subsurface  correlation  sections  will  be  available 
sometime  during  1972. 


INTRODUCTION 

The  generalized  stratigraphic  columns  formerly  presented  in  the  annual 
oil  and  gas  development  reports  have  been  superseded  by  Progress  Report 
178,  Representative  Gamma-ray  Logs  from  Shallow  and  Deep  Wells , 
Western  Pennsylvania.  This  publication  contains  three  shallow  gamma- 
ray  logs  (two  from  the  oil  belt  and  one  from  the  gas  fields) , and  one  deep 
gamma-ray  log  on  which  shallow  and  deep  producing  intervals  have  been 
designated. 

Part  I of  this  annual  report  draws  attention  to  good  completions  in 
the  Commonwealth  in  1971  or  wells  of  special  note  for  other  reasons. 
Part  II  contains  the  statistics  and  review  of  industry  activities  for  the 
year,  and  Part  III  is  the  summarized  records  of  1971  deep  wells. 
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Protection  and  Reclamation,  the  Division  of  Minerals  of  the  Bureau  of 
Forestry,  and  the  Game  Commission  in  the  preparation  of  this  report. 

Appreciation  is  extended  to  operators  and  companies  who  released 
natural  gas  production  statistics. 


PART  I.  COMPLETION  HIGHLIGHTS  FOR  1971 

SHALLOW  HIGHLIGHTS 

The  lower  limits  of  initial  production  used  in  considering  a shallow 
well  (Upper  Devonian  or  younger)  as  a highlight  well  were  established 
at  50  bopd  or  more  and/or  over  2 MMcfgpd  (see  PR  177,  1969) . 

There  were  76  shallow  highlight  wells  reported  in  1971.  This  in- 
crease from  the  62  reported  in  1970  was  primarily  due  to  a substantial 
increase  in  Upper  Devonian  Zone  B drilling  activity.  The  highlight 
wells  composed  7.7  percent  of  the  total  wells  reported.  Table  1 gives 
highlight  well  statistics. 

Figure  1 shows  the  distribution  of  the  highlight  wells.  The  following 
is  a brief  description  of  those  highlight  occurrences  about  which  infor- 
mation was  released  through  the  Oil  and  Gas  Division  of  the  Bureau 
of  Land  Protection  and  Reclamation. 
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Table  1.  Shallow  highlight  well  statistics 


Fields  with  highlight  wells 

1971 

1970 

16 

12 

Counties  with  highlight  wells 

10 

7 # # 

Wells 

Wells 

Producing  Zones 

Gas 

Oil 

Total 

Gas 

Oil 

Total 

Pre-Speechley  in  Zone  B* 

7 

4 

11 

8 

3»* 

11** 

Speechley  or  younger  in  Zone  B* 

0 

58 

58 

0 

45 

45 

Zone  D* 

0 

7 

7 

0 

6 

6 

Totals 

7 

69 

76 

8 

54 

62 

* Zones  of  Upper  Devonian  rocks  established  in  Progress  Report  178 
**  Corrected  figures 


Pre-Speech  ley  Gas  Development 

The  pre-Speechley  (Upper  Devonian  Zone  B)  development  gas  play 
in  the  west  central  part  of  the  State  continued  to  taper  off  during  the 
year.  One  highlight  well  with  a potential  of  B MMcfgpd  was  completed 
in  the  Salem  Pool,  Clearfield  County,  from  this  zone;  3 in  Indiana 
County  with  potentials  in  MMcfgpd  of  2.1  in  the  Marchand  field,  2.3 
in  the  Clarksburg  field,  and  5.0  in  the  Lewisville  field;  and  3 in 
Jefferson  County  with  potentials  in  MMcfgpd  of  2.0,  3.0,  and  3.2,  all  in 
the  Big  Run  Pool.  No  highlight  gas  wells  from  this  zone  were  reported 
from  other  counties.  A short  summary  on  this  pool  is  reported  below. 


Big  Run  Pool  Highlights 

Big  Run  Pool  is  located  where  Jefferson,  Indiana,  and  Clearfield 
Counties  meet.  Structurally,  the  pool  is  situated  on  the  southwestern 
plunge  of  Chestnut  Ridge  Anticline  and  produces  from  sandstones  at 
depths  of  2400  to  3200  feet.  The  producing  sands  occur  in  Units  Bl, 
B2,  and  B3  of  Upper  Devonian  Zone  B (see  Wagner,  1969;  Kelley  and 
Wagner,  in  press)  . Unit  Bl  contains  the  Bradford  Third  and  Kane 
sands,  B2  the  Tiona  and  Balltown  sands,  and  B3  the  Speechley  sands. 
Commonly  three  or  more  sands  are  fractured  through  perforations  and 
the  initial  open  flow  reported  represents  commingling  of  gas  from  the 
treated  sands.  Intense  exploitation  of  the  pool  began  in  1963  and  has 
continued  to  the  present.  Statistics  about  the  pool  are  given  below: 


Number  of  wells 
Pool  acreage 

Greatest  production  year  1970 


300 

30,260  approx. 
6,150,516  Mcf 
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Figure  1.  Highlight  wells  reported  in  1 971 
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Punxsutowney  B332 
Nardell  **  I 


Location  and  Surface  Structure  of  Big  Run  Pool 
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Production  1971 

Cumulative  production  1943-1971 
Average  acres/ well 
Average  production/ well 
Yield/acre 


4,871,429  Mcf 
32,150,044  Mcf 
approx.  100 
approx.  107,000  Mcf 
approx.  1,063  Mcf 


Venango  Sandstone  Oil  Development, 

Butler,  Forest  and  Venango  Counties 

Oil  development  in  the  Venango  sandstone  (Upper  Devonian  Zone  D) 
fields  in  Butler,  Forest,  and  Venango  Counties  continued  at  the  1970  pace. 
In  Butler  County,  one  highlight  well  was  reported  in  the  Parker  field 
with  a potential  of  100  bopd  from  the  Venango  Third  sandstone.  In 
Forest  County,  three  highlight  wells  in  the  White  Church  field  had  po 
tentials  of  50  to  69  bopd  from  the  Red  Valley  sandstone  and  one  well  in 
the  Indian  Camp  field  had  a potential  of  50  bopd  from  the  Venangc 
Second  sandstone.  Venango  County’s  two  highlight  wells  had  potential; 
of  90  and  120  bopd  from  the  Venango  First  sandstone  of  the  Oaklanc 
field. 

Glade  Sandstone  Oil  Development 

The  development  of  oil  production  from  the  Glade  and  related  (Dew 
drop)  sandstones  of  Upper  Devonian  Zone  B in  Warren  and  McKear 
Counties  decreased  slightly  in  1971  although  the  highlight  wells  increasec 
to  59.  Of  the  58  in  Warren  County,  3 had  potentials  of  55  to  100  hope 
in  the  Chandlers  Valley  field,  2 with  potentials  of  85  bopd  in  the  Sil 
Run  field,  1 1 with  potentials  of  55  to  85  bopd  in  the  Sugar  Grove  field 
and  41  with  potentials  of  50  to  over  100  bopd  in  the  Youngsville  field 
The  discovery  well  of  the  Hemlock  Run  pool  had  a potential  of  10! 
bopd.  In  the  Willow  Creek-Cobb  Hollow  field,  McKean  County,  a wel 
had  a potential  of  50  bopd  from  the  Dewdrop  sandstone. 

Pre-Speechley  Oil  Highlights 

The  pre-Speechley  (Upper  Devonian  Zone  B)  had  3 highlight  well; 
In  the  Rasselas  field  of  Elk  County,  a Tiona  sandstone  well  had  a pc 
tential  of  52  bopd.  A Bradford  Second  sandstone  well  with  a potentia 
of  50  bopd  was  drilled  in  the  Lewis  Run  pool  McKean  County.  Ii 
Warren  County  in  the  Cooper  field,  a Cooper  sandstone  well  had 
potential  of  100  bopd. 

DEEP  HIGHLIGHTS 

The  lower  limit  for  deep  highlight  wells  is  10  MMcfgpd  for  a ga 
well  and  50  bopd  for  an  oil  well  (See  PR  177,  1969)  . 


INDUSTRY  ACTIVITY 
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A highlight  well  in  Crawford  County  in  the  Indian  Springs  pool  had 
potential  of  50  bopd  of  Corning  grade  crude  from  the  Medina  sand- 
tone,  while  in  Indiana  County  a well  producing  from  the  Onondaga- 
Driskany  interval  had  a potential  of  14.2  MMcfgpd  in  the  Nolo  pool. 


PART  II.  OIL  AND  GAS  INDUSTRY  ACTIVITY  FOR  1971 

BASIS  FOR  STATISTICS 

Local  industry  statistics  herein  reported  are  consistent  with  figures 
ubmitted  to  national  industry  organizations.  Consequently,  drilling  and 
:ompletion  data  are  entirely  based  on  driller’s  records  and  location  plats 
orwarded  to  the  Pennsylvania  Geological  Survey  by  the  Oil  and  Gas 
Division  of  the  Bureau  of  Land  Protection  and  Reclamation  of  the 
Department  of  Environmental  Resources,  the  administrative  and  regu- 
atory  agency  for  the  Oil  and  Gas  Laws.  Only  those  wells  for  which 
ecords  and  plats  have  been  received  within  the  year  are  reported.  This 
ncludes  wells  drilled  in  prior  years  for  which  records  were  submitted 
ind  received  in  1971.  It  does  not  include  1971  wells  completed  for  which 
ecords  had  not  been  submitted  within  the  year. 

Oil  production  and  reserve  data  were  obtained  from  the  American 
Petroleum  Institute,  gas  production  and  reserves  data  were  obtained 
rom  the  American  Gas  Association  and  data  on  county  production  and 
aroducing  wells  (Table  2)  were  obtained  from  the  Pennsylvania  De- 
aartment  of  Commerce,  Bureau  of  Statistics. 


PREVIOUS  COMPILATIONS 

The  deep  well  summarized  records  (those  which  reach  rocks  of  Middle 
Devonian  age  or  older)  are  showm  in  Table  15  and  the  locations  of  the 
deep  exploratory  wells  are  on  Figure  3 (centerfold)  . For  those  deep  wells 
drilled  prior  to  1950,  the  summarized  records  and  other  information  on 
the  Commonwealth’s  oil  and  gas  activities  are  to  be  found  in  Bulletin 
M 31.  Similar  information  for  the  1950  to  1954  period  was  published  in 
Bulletin  M 39  and  for  the  1955  to  1959  period  in  Bulletin  M 45.  For  the 
years  1960  through  1970  this  information  was  published  annually  in  Prog- 
ress Reports  158,  160,  165,  166,  172,  173,  175,  177,  181,  and  183  of  the 
Pennsylvania  Bureau  of  Topographic  and  Geologic  Survey.  Oil  and 
gas  developments  in  the  shallow  sands  (Upper  Devonian  or  younger) 
are  described  in  Bulletin  M 45  and  Progress  Reports  135,  139,  143,  144, 
147,  150,  151,  154,  155,  157,  158,  160,  166,  168,  172,  173,  175,  177,  181, 
and  183. 
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Table  2.  Oil  wells 

and  crude  oil  in 

Pennsylvania 

by  counties. 

1970,  1971** 

1970 

1971 

Number  of 

Number  of 

Crude  oil 

Crude  oil 

producing 

producing 

production 

production 

oil  wells  as  of 

oil  wells  as  of 

County 

(bbls) 

(bbls) 

12/31/70 

12/31/71 

Allegheny  

70,113 

74,293 

221 

369 

Armstrong 

8,696 

9,207 

81 

90 

Beaver  

7,202 

6,657 

65 

61 

Butler  

105,600 

95,306 

1 ,634 

1,521 

Clarion  

18,980 

19,627 

390 

548 

Crawford  

72,235 

68,274 

656 

566 

Elk 

31,791 

30,407 

66 

74 

Erie  

138 

106 

29 

29 

Fayette  

227 

192 

4 

2 

Forest  

39,905 

75,335 

614 

824 

Greene  

36,524 

36,690 

218 

298 

Jefferson 

1 ,486 

1,743 

52 

141 

McKean  

2,229,658 

1,811,671 

15,349 

14,376 

Mercer  

886 

780 

85 

95 

Potter  

16,335 

16,008 

185 

189 

Venango  

311,121 

870,765 

12,122* 

9,743 

Warren 

629,117 

559,315 

4,821 

4,517 

Washington 

110,421 

121,403 

675 

586 

Total 

3,690,435 

3,797,779 

37,267* 

34,029 

* Revised  figure 

**  Compiled  by  the 

Department  of  Commerce,  Bureau 

of  Statistics 

A list  of  deep-well  samples  on 

file  with  the 

Survey  was 

published  in 

the  Survey’s  Catalogue  of  Deep  Well  Samples  and  Geophysical  Logs  to 
January  1,  1959  (W.  R.  Wagner,  IC  16) . Supplemental  lists  were  pub- 
lished in  Progress  Reports  157,  158,  160,  165,  166,  168,  and  173.  These 
and  other  deep  and  shallow  well  samples,  geophysical  logs,  and  other 
well  data  are  also  on  file  with  the  Survey.  An  inventory  of  all  deep 
and  shallow  well  samples  has  recently  been  completed  by  the  Survey. 
It  is  available  on  request  at  cost  of  reproduction  from  the  Survey’s  Pitts- 
burgh office. 

INDICATED  STATUS  OF  LOCAL  INDUSTRY 

Oil  well  completions  in  1971  decreased  10  percent,  Pennsylvania  grade 
oil  production  decreased  6 percent,  and  oil  reserves  decreased  7 percent 
to  47,103,000  barrels.  Corning  grade  crude  oil  production  remained  the 
same  at  65,000  barrels  for  the  year,  but  reserves  declined  15  percent  to 
383,000  barrels.  No  new  crude  oil  reserves  were  found.  Therefore,  the 
production  of  oil  continues  to  deplete  the  reserves. 


INDUSTRY  ACTIVITY 
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Reserves  of  gas  increased  1 percent  while  production  declined  1 per- 
cent and  completed  gas  wells  declined  20  percent.  The  amount  of  gas 
in  storage  increased  5 percent  over  that  of  1970. 

Drilling  and  Completions 

The  breakdown  of  completions  by  county  is  shown  in  Table  3,  and 
the  old  wells  drilled  deeper  in  Table  4. 

Table  5 shows  that  drilling  decreased  during  1971  for  shallow  oil  and 
gas  anti  deep  gas.  During  the  year,  exploratory  and  development  drilling 
decreased  46  and  10  percent  respectively  from  that  of  1970  as  shown 
in  Table  6. 

The  total  footage  drilled  in  1971  was  down  13  percent  with  respect 
to  the  amount  drilled  in  1970  (see  Table  7)  . 

The  1971  reported  discoveries  are  listed  in  Table  8 and  more  impor- 
tant dry  exploratory  tests  reported  are  shown  in  Table  9.  The  locations 
of  all  of  the  exploratory  tests  are  shown  in  Figure  3.  On  this  figure  are 
located  two  wells  A and  B in  the  Sanford  held  in  Warren  County.  The 
wells  are  deeper  pool  tests  that  tested  the  Glade  sandstone  and  were 
dry  in  that  horizon.  They  were  completed  as  development  wells  in  the 
Venango  group  of  sandstones.  Figure  4 is  a graph  of  the  annual  rate  of 
shallow  well  activity  in  the  Commonwealth  from  1950  to  1971,  while 
Figure  5 shows  the  annual  rate  of  deep  exploration  and  development 
from  1930  to  1971. 

At  the  end  of  1971,  a total  of  3,109  deep  wells  had  been  drilled  since 
the  beginning  of  exploration  in  the  deeper  horizons.  Of  the  3,109  deep 
wells,  1,687  were  gas  wells,  130  oil  and  gas  wells,  1,082  dry  holes,  206  gas 
storage  wells,  and  4 for  waste  disposal.  The  number  of  producing  oil 
wells  decreased  from  37,267  in  1970  to  34,029  in  1971. 

Production  and  Reserves 

As  shown  in  Table  10,  oil  production  decreased  and  gas  production 
decreased  during  the  year.  The  portion  of  gas  reserves  stored  increased 
5 percent. 

The  3,733,000  barrels  of  Pennsylvania  grade  crude  had  a value  of 
$17,100,000.  Flic  65,000  barrels  of  Corning  grade  crude  oil  were  pro- 
duced from  the  Medina  Sandstone  (Lower  Silurian)  in  Crawford  and 
Erie  Counties.  This  oil  had  a value  of  $209,300. 

For  the  first  time,  the  Bradford  District  produced  less  oil  than  the 
rest  of  Pennsylvania  (Table  11). 

Figure  6 shows  the  annual  production  of  crude  oil  in  Pennsylvania 
from  1859  to  1971  and  for  the  Bradford  District  from  1871  to  1971. 
Iiie  monthly  variation  in  crude  oil  price,  production,  and  well  com- 


Table  3.  Well  completions  in  Pennsylvania,  1971 
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Table  4.  Old  wells  drilled  deeper  in  Pennsylvania,  1971 


INDUSTRY  ACTIVITY 


11 


& 

Q 


K ^ ^ 


s 


— ©coocDmc'.roo© 

lTi  Tf  — <o  o xn  m 

<0  Tf  cm  oo 


CD 

GO 


o <£> 


CO  O 


o 


V* 

£ 


OOOGCOOOOO 


OOOCvrOOOOO 

CM 


00 


c-i 

CM 


©©©cOO©©©© 


CO 


X 

< 

o 


^ S3 

a s 


^3 

<*} 

Q 


£ 


9 ^ 
^ ■& 


a>  © o 

CD 


C“>  © © © CO 

© — © C'T 

X>*  00  •— < Tt- 


-OOO00C0OOO 
o ^ J)  CO  CO 

CO  I "-  CO  .— . 


CD 

© 


© 


o 


^©©©c^—*©  — CM 


J 

<r- 


3 


o CO  00  -H  O']  ’t  CO 
rf  Tf<  CO  O CO  (M 

^ -1  if)  Oi  CM  O ^ 


o 

CM 

© 


CO  C'j  CM  — ^ CM 


o 


- c JZ  *-<  -3 

s-  n © o c 

<UUU-- 


T3 

C 

C cS 

2 ’a; 
c = 
-c  £ 


J 

h 

O 

H 


12 


OIL  AND  GAS  DEVELOPMENTS  IN  1971 


Table  5.  Drilling  and  Completions  reported,  1971 


Classification 

1971 

1970 

% Change 

New  Wells 

576 

649 

-11 

Gas 

163 

200 

-18 

Oil 

387 

430 

-10 

Dry 

26 

19 

+37 

Deepened 

39 

43 

- 9 

SHALLOW 

Gas 

21 

30 

-30 

WELLS 

Oil 

3 

12 

-75 

Dry 

15* 

1 

+ 1400 

Sub  Total 

615 

692 

-11 

Gas 

184 

230 

-20 

Oil 

390 

442 

-12 

Dry 

41 

20 

+ 105 

DEEP 

Gas 

19 

28 

-32 

WELLS 

Dry 

7 # # 

5 

+40 

(NEW) 

Sub  Total 

26 

33 

-21 

PRIMARY  SUB 

TOTAL 

641 

725 

-12 

Gas 

203 

258 

-21 

Oil 

390 

442 

-12 

Dry 

48 

25 

+92 

Service  (Gas  & Water  Injection 

Wells) 

60 

48 

+25 

Gas  Storage  Wells 

80*** 

57 

+40 

Stratigraphic/Coi 

re  tests 

0 

3 

Old  Well  Workovers 

201 

182 

+ 10 

Other  Sub  Total 

341 

290 

+ 18 

TOTAL  ALL 

WELLS 

982 

1015 

- 3 

* Includes  one  exploratory  old  well  drilled  deeper 
**  Includes  one  deep  well  old  well  drilled  deeper 
***  Includes  48  old  wells  drilled  deeper 


pletions  are  plotted  in  Figure  7 for  the  years  1930  to  1971  for  the  Brad- 
ford District. 

At  the  end  of  1971  there  were  16,586  producing  gas  wells  in  the  Com- 
monwealth. The  63,584,000  Mcf  of  shallow  gas  shown  in  Table  10 
had  a value  of  $17,167,680,  while  the  12,867,000  Mcf  of  deep  gas  had 
a value  of  $3,602,760.  Figure  8 shows  the  following  for  the  years  1946 
to  the  present:  (1)  the  yearly  production  of  natural  gas,  (2)  the  yearly 

consumption  of  natural  gas,  (3)  the  natural  gas  reserves,  and  (4)  the 
amount  of  natural  gas  in  storage.  The  deep  gas  production  by  field  and 
pool  is  shown  in  Table  12. 


Table  6.  Exploratory  and  primary  development  reported,  1971 

Type  Well  1971  1970 % Change 


INDUSTRY  ACTIVITY 
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Includes  1 exploratory  old  well  drilled  deeper 
Includes  21  old  wells  drilled  deeper 
Includes  3 old  wells  drilled  deeper 
Includes  15  old  wells  drilled  deeper 
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Table 

7. 

Footage  Reported,  1971 

and  1970 

Class 

1971 

Footage 

1970 

% Change 

Average  Ft. 

Per  Well 

1971  1970 

Exploratory 

78.119 

124,313 

-37 

3,551 

3,032 

Development 

1,074,398 

1,232,506 

- 13 

1,736 

1,802 

Service  8c 

Stratigraphic 

80,550 

72,240 

+ 12 

1,343 

1,416 

Sub  Total 

1,233,067 

1 ,429,059 

- 14 

1,759 

1,842 

Gas  Storage 

207,622* 

* 

229,700** 

- 10 

2,595 

4,030 

TOTAL 

1,440,689 

1 ,658,759 

- 13 

1,845 

1,991 

* Includes  48  old  wells  drilled  deeper 
**  Includes  19  old  wells  drilled  deeper 


Gas  Storage  Fields 

There  were  32  new  deep  gas  storage  wells  drilled  during  the  year  plus 
48  drilled  deeper,  and  several  storage  wells  were  worked  over  (Table  5) . 
Storage  well  drilling  activity  was  up  40  percent  over  that  of  1970.  Fig- 
ure 9 in  Progress  Report  181  shows  the  distribution  and  lists  the  names 
of  known  gas  storage  fields  in  Pennsylvania.  Changes  since  then  were 
shown  in  Progress  Report  183.  Current  changes  are  shown  in  Table  13. 

Storage  capacity  increased  during  the  year  to  752,698,254  Mcf.  The 
total  gas  in  storage  increased  5 percent  to  615,807,000  Mcf  of  which 
2 1 ,974,743  Mcf  is  native  gas  and  593,832,322  Mcf  is  stored  gas. 


Subsurface  Disposal 

I he  study  on  “Subsurface  Liquid  Waste  Disposal  and  Its  Feasibility 
in  Pennsylvania”  by  Neilson  Rudd,  sponsored  by  the  Pennsylvania 
Geological  Survey,  will  be  published  by  the  end  of  1972. 

As  of  January  1,  1972  all  subsurface  disposal  projects  in  Pennsylvania 
had  been  abandoned.  The  projects  are  listed  in  Progress  Report  183  of 
the  Pennsylvania  Geological  Survey.  Approval  has  been  given  to  Peo- 
ples Natural  Gas  Company  to  dispose  of  brine  in  the  subsurface.  The 
disposal  well  is  located  in  Cambria  County  in  the  Rager  Mountain 
natural  gas  storage  field  where  it  will  be  used  to  dispose  of  the  small 
amount  of  brine  that  accumulates  during  withdrawal  of  gas  in  the 
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Table  9.  Selected  Exploratory  Failures  Reported  in  Pennsylvania,  1971 
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Table  10.  Production  and  reserves  in  Pennsylvania,  1971 


INDUSTRY  ACTIVITY 
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Portion  Stored  Gas  615,807  584,959 
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Figure  3.  Oil  and  gas  map  of  Pi 
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Figure  4.  Shallow  well  activity,  1950-1971 


winter  months.  The  disposal  horizon  is  the  Murrysville  sandstone  of 
basal  Mississippian  age.  Construction  will  be  completed  so  that  injec- 
tion can  take  place  in  the  fall  of  1972  if  necessary. 

Secondary  and  Tertiary  Oil  Recovery  Projects 

There  were  60  water  or  gas  injection  wells  completed  during  the 
year,  up  40  percent  over  1970.  In  McKean  County,  48  oil  wells  were 
completed,  most  of  them  within  secondary  recovery  projects.  These 
projects  produced  about  50  percent  of  the  crude  oil  produced  annually 
in  Pennsylvania  with  43  percent  of  the  total  produced  coming  from  the 
waterfloods  in  McKean  County. 

Three  exhaust  gas  drive  projects  are  operating  in  the  Commonwealth, 
and  another  one  is  under  development.  Oil  production  is  not  started 
until  pressures  in  the  producing  formations  are  brought  up  to  the 
original  native  rock  pressures  which  are  then  maintained  during  the 
productive  life  of  the  project.  The  projects  are  operating  in  the 
Venango  First  and  Second  sandstones  and  the  Glade  sandstone.  The 
operations  are  mostly  entirely  automated. 


Based  on  WeHs  Drilled  I Based  Wells  Reported 
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IIIdNOO  SIT  31 


30  030*101 


ANNUAL  RATE  OF  DEEP  SAND  EXPLORATION  AND  DEVELOPMENT 

Figure  5.  Deep  exploration  and  development,  1930-1971 
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OIL  AND  GAS  DEVELOPMENTS  IN  1971 


Table  11.  Average  Daily  Oil  Production 


District 

1971 

1970 

% Change 

Bradford  Field  (Penna.  portion  only)  

5,000 

6,214 

-20 

Middle  and  Southwestern  

5,222 

4,605 

+ 13 

Medina  Corning  

178 

178 

— 

TOTAL 

. . 10,400 

10,997 

-5 

A total  of  three  Maraflood  projects  are  in  some  phase  of  development 
and  operation  in  the  Commonwealth.  One  of  the  pilot  projects  in  a 
watered-out  section  of  the  Bradford  field,  McKean  County,  has  been 
completed.  The  test  was  conducted  in  the  oil-wet  Bradford  Third 
sandstone  which  contains  a paraffinic  crude  and  lies  at  a depth  of  about 
1800  feet.  The  project  was  started  in  December,  1968  with  a pattern 
size  of  0.75  acre.  The  results  of  the  pilot  test  were  encouraging  enough 


I860  1870  1880  1890  1900  1910  1920  1930  1940  1950  I960  1970  1980 


Figure  6.  Annual  production  of  crude  oil  in  Pennsylvania 


Figure  7.  Crude  oil  prices,  production  and  completions,  Bradford  District 


1,400 
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OIL  AND  GAS  DEVELOPMENTS  IN  1971 


Figure  8.  Production,  consumption  and  reserves  of  natural  gas  in  Pennsylvania 


Table  12.  Deep-Gas  Production  in  Pennsylvania,  1971 
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OIL  AND  GAS  DEVELOPMENTS  IN  1971 


Table  13.  Changes  in  Gas  Storage  Fields 


County 

Name  of  Storage  Field  or  Pool 

Disposition 

Cambria 

Rager  Mountain 

New  Storage  Field  1971 

Clinton 

Tamarack 

New  Storage  Pool  1971 

Greene 

Kerby 

Abandoned  as  gas  storage 

to  warrant  the  expansion  of  the  pilot  into  a 45-acre  project  consisting 
of  16  injection  wells  and  25  producers.  The  expansion  started  in  Janu- 
ary, 1971,  and  operations  are  continuing. 

A second  Maraflood  project  was  started  in  May,  1971  in  the  water- 
wet  First  Venango  sandstone  at  a depth  of  about  500  feet  below  the  sur- 
face. This  project  is  in  the  Goodwill  Hill  area  of  Warren  County.  It 
consists  of  four  one-acre  five  spots  with  nine  injection  wells,  four  inside 
producers,  and  eight  outside  producers,  covering  a total  of  10  acres. 
The  First  Venango  sandstone  in  this  area  had  been  gas  driven  but  never 
waterflooded.  The  crude  oil  in  the  reservoir  is  also  paraffinic.  Opera- 
tions in  the  project  are  continuing. 

A third  project  is  in  the  development  stage  in  Venango  County,  in 
the  Petroleum  Center  field.  The  reservoir  sandstone  is  the  Venango 
Second. 


Oil  and  Gas  Prices 

Crude  oil  prices  during  the  year  are  shown  in  Table  14.  The  well- 
head price  for  intrastate  natural  gas  in  contracts  made  prior  to  1971 
generally  averaged  between  27  and  32  cents  per  Mcf.  New  contract 
prices  range  from  38  to  40  cents  per  Mcf.  Interstate  gas  contracts 
prior  to  10/8/69  were  for  30.75  cents  per  Mcf,  while  contracts  after 
10/7/69  were  for  32.75  cents  per  Mcf. 


Table  14.  Crude  Oil  Prices  Per  Barrel,  Pennsylvania  1971 


Pennsylvania  Grade  Crude 


Date 

Bradford 

District 

Middle 

District 

Southwestern 

District 

Jan.  1 

to 

April 

30, 

1971 

$4.63 

$4.35 

$3.92 

May 

] to 

Dec. 

31, 

1971 

$4.88 

$4.60 

$4.17 

Corning  Grade  Crude 

Jan.  1 

to 

Dec. 

31,  1 

1971 

$3.22  Erie  and  Crawford  Counties 
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Land  Sales 

During  the  year  a total  of  2,778  acres  were  leased  to  bidders  by  the 
Pennsylvania  Game  Commission  in  Pike  County.  The  bonus  bid  was 
$21,588.17  with  a rental  of  $1.00  per  acre  and  a royalty  of  $.04  per 
Mcf.  At  the  end  of  1971,  the  Commission  had  28  active  leases  totaling 
14,680.9  acres.  Thirty-six  wells  were  producing  on  the  28  leases.  No 
wells  were  drilled  on  the  leases  during  1971. 

Through  competitive  bidding,  State  Forest  or  Park  lands  comprising 
3,840  acres  in  Bedford  County,  5,022  acres  in  Cameron  County,  7,542 
acres  in  Pike  County,  12,598  acres  in  Potter  County,  and  1,931  acres  in 
Cameron  and  Potter  Counties  were  leased  during  1971.  The  total  bonus 
or  first-year  rental  received  for  these  tracts  was  $230,075.33.  The  average 
of  all  sales  was  $7.43  per  acre.  After  the  first  year,  the  rental  is  $1.00 
per  acre  per  year  with  royalties  equal  to  1/8  or  better  of  all  production. 

The  income  relative  to  oil  and  gas  exploration  and  development  from 
State  Forest  and  Park  lands  resulted  in  a total  income  of  $538,369.97, 
of  which  royalty  payments  amounted  to  $139,658.18  for  1 ,407,463  Mcf 
of  gas  produced  on  the  lands  and  $398,711.79  for  tract  rentals,  gas 
storage,  right  of  ways,  etc. 

At  years  end,  there  were  157,085  acres  (59,109  acres  of  gas  storage 
included)  of  State  Forest  and  Park  lands  under  lease  for  oil  and  gas 
exploration  and  development. 

Geophysical  Activity 

Seismic  activity  was  at  an  all  time  high  during  the  year,  most  of  it 
Vibroseis.  Seismic  crews  logged  147  crew-weeks  during  1971  compared 
with  45  crew-weeks  during  1970,  an  increase  of  227%.  Seismic  surveys 
were  made  in  30  of  the  67  counties  in  the  Commonwealth:  Bedford, 
Blair,  Bradford,  Cambria,  Cameron,  Centre,  Clearfield,  Clinton,  Craw- 
ford, Elk,  Erie,  Forest,  Fulton,  Greene,  Indiana,  Jefferson,  Lackawanna, 
Lawrence,  Lycoming,  McKean,  Mercer,  Pike,  Potter,  Susquehanna,  Ti- 
oga, Venango,  Warren,  Washington,  Wayne,  and  Wyoming  Counties. 

INDUSTRY  RELATED  ACTIVITIES 

Subsurface  data  is  available  from  the  Survey  in  connection  with  cur- 
rent projects.  The  progress  made  on  pertinent  Survey  projects  is  out- 
lined below. 

Subsurface  Base  Maps 

Paper  prints  of  the  well  location  base  maps  with  superimposed  field 
outlines  are  available.  Each  base  (scale  1 : 62,500)  comprises  the  area  of 
four  15  minute  topographic  quadrangles  and  locates  all  post-Oil  and 
Gas  Law  shallow  wells  and  all  deep  wells  of  record,  as  described  in 
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Progress  Report  177.  Figure  9 indexes  available  base  maps.  Numbers 
34,  35,  and  36  are  new  as  of  July  1,  1972.  Numbers  16,  17,  18,  19,  21,  22, 
23,  24,  25,  26,  28,  29,  30,  31,  32,  and  33  have  been  updated  (posted  date 
July  1,  1972)  . Orders  for  these  maps  are  to  be  sent  to  the  Pennsylvania 
Bureau  of  Publications,  P.  O.  Box  1365,  Harrisburg,  Pennsylvania  17125. 
The  cost  of  each  map  is  $0.50,  plus  6 percent  state  sales  tax  to  Penn- 
sylvania residents.  A check  for  the  appropriate  total  amount  made  out 
to  the  Commonwealth  of  Pennsylvania  must  accompany  the  order.  When 
ordering,  please  specify  the  map  number. 


Designation  Quadrangles  Encompassed  by  Mapped  Areas 


Map  16 
Map  17 
Map  18 
Map  19 
Map  21 
Map  22 
Map  23 
Map  24 
Map  25 
Map  26 
Map  28 

Map  29 

Map  30 

Map  31 

Map  32 

Map  33 
Map  34 

Map  35 

Map  36 


Corry,  Tidioute,  Titusville,  Youngsville 
Kane,  Kinzua,  Sheffield,  Warren 
Clarion,  Foxburg,  Oil  City,  Tionesta 
Brookville,  DuBois,  Hallton,  Marienville 
Butler,  New  Kensington,  Sewickley,  Zelienople 
Elders  Ridge,  Freeport,  Kittanning,  Rural  Valley 
Barnesboro,  Indiana,  Punxsutawney,  Smicksburg 
Connellsville,  Donegal,  Greensburg,  Latrobe 
Amity,  Brownsville,  Carnegie,  Pittsburgh 
Franklin,  Hilliards,  Mercer,  Stoneboro 
Neshannock,  Shenango,  plus  Kinsman  and  Youngs- 
town in  Pennsylvania 

Beaver,  New  Castle,  plus  Columbiana  and  Wells- 
ville  in  Pennyslvania 

Burgettstown,  Claysville,  plus  Steubenville  and 
Wheeling  in  Pennsylvania 
Rogersville,  plus  Cameron  and  Mannington  in 
Pennsylvania 

Masontown,  Waynesburg,  plus  Blacksville  and 
Morgantown  in  Pennsylvania 
Johnstown,  New  Florence,  Somerset,  Windber 
Confluence,  Uniontown,  plus  Accident  and  Bruce- 
ton  in  Pennsylvania 

Berlin,  Meyersdale,  plus  Grantsville  and  Frostburg 
in  Pennsylvania 

Conrad,  Coudersport,  Emporium,  Genesee 


Regional  Correlation  Sections 

The  surface  to  Middle  Devonian  correlation  sections  reported  in  Prog- 
ress Report  183  have  been  completed.  The  sections  and  accompanying 
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Figure  9.  Index  of  available  subsurface  base  maps 


text  are  on  open  file  in  the  Survey  office.  Copies  may  be  obtained  from 
the  Survey  at  the  cost  of  duplication. 

Tully  (Middle  Devonian ) to  Qxieenston  Regional  Subsurface  Correla- 
tion Sections  by  Louis  Heyman  is  an  open-file  report  in  preparation.  The 
publication  will  contain  eight  geophysical  log  cross  sections  (vertical  scale 
1:  100) , a location  map  and  a short  text.  The  sections  extend  across  most 
of  northern  and  western  Pennsylvania.  The  cross  sections  divide  the 
stratigraphic  column  from  the  top  of  the  Middle  Devonian  to  the  base 
of  the  Silurian  into  major  operational  geophysical  units  which  can  be 
followed  over  large  areas  of  the  Commonwealth.  Also  noted  are  identi- 
fiable salt  zones  and  reported  shows  of  oil,  gas  and  water.  When  these 
sections  are  complete  they  will  be  on  open  file  at  the  Survey.  Copies  will 
be  obtainable  from  the  Survey  in  the  same  manner  as  the  surface  to 
Middle  Devonian  correlation  sections  mentioned  above. 
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Pipeline  Maps 

The  Principal  Crude  Oil  and  Product  Pipelines  Map  of  Pennsylvania 
and  Principal  Natural  Gas  Pipelines  Map  of  Pennsylvania  have  been 
brought  up  to  date  as  of  January  1,  1972,  and  placed  on  open  file. 
These  maps  are  available  from  the  Survey  at  the  cost  of  reproduction. 

Pool  Unitization  and  Integration 

At  hearings  held  on  January  13,  1971  the  following  applications  by 
Kewanee  Oil  Company  were  approved  concerning  the  northern  end  of 
the  Burley  Pool  unit  in  Cambria  County:  1)  to  modify  Spacing  Order 
No.  8 by  adding  640  acres,  known  as  Westrick  A Unit,  to  the  area  and 
approve  it  for  a drilling  unit,  2)  to  integrate  the  working  interests  in  a 
unit  known  as  the  Westrick  Unit. 


PARI  SSI.  SUMMARIZED  RECORDS  OF  DEEP  WELLS 
REPORTED  SN  1971 

The  information  in  the  following  tables  has  been  compiled  mainly 
from  drillers’  logs  and  location  plats  received  from  the  Oil  and  Gas 
Division  of  the  Bureau  of  Land  Protection  and  Reclamation.  Other 
sources  are  Petroleum  Information  Corporation  (PI)  , geophysical  logs 
received  by  the  Pennsylvania  Geological  Survey  and  personal  com- 
munications with  oil  and  gas  operators.  The  identification  numbers  in 
Table  15  refer  only  to  well  location  numbers  on  Figure  3 of  this  report. 
The  more  significant  numbers  are  the  permit  numbers  by  which  the 
wells  are  filed  with  the  Bureau  of  Land  Protection  and  Reclamation 
and  the  unique  quadrangle  numbers  by  which  the  Survey  files  the  wells 
and  locates  them  on  15  minute  quadrangle  maps. 

An  asterisk  preceding  a certain  depth  figure  indicates  that  the  indi- 
cated formation  top  or  total  depth  has  been  picked  from  a geophysical 
log.  A depth  figure  without  asterisk  means  that  the  formation  top  or 
total  depth  is  from  the  drillers’  log  or  PI.  These  tables  are  listed  alpha- 
betically by  county  and  by  name  of  well. 


ueep  wens  r t;poi 
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Table  15.  (continued) 
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SUMMARIZED  RECORDS 
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Table  15.  ( continued ) 


36 


OIL  AND  GAS  DEVELOPMENTS  IN  1971 


SUMMARIZED  RECORDS 
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